INTRODUCTION
============

Early screening of the post-traumatic stress disorder (PTSD) for sexual violence victims is crucial to prevent further adverse consequences. PTSD is one of the most distinguishing mental health problems among sexual violence victims \[[@b1-pi-2019-0168]\]. It is also a risk factor for revictimization, especially for child victims \[[@b2-pi-2019-0168]\]. Furthermore, high PTSD level at an early stage after the occurrence of sexual violence does not easily decrease even as time goes by \[[@b3-pi-2019-0168]\]. Thus, more research that focus on detecting victims who experience PTSD symptoms in early stages following sexual violence are needed.

There have been efforts to develop brief scales for early assessment of PTSD symptoms. Lang and Connell \[[@b4-pi-2019-0168]\] developed a brief trauma screening for children. Houry and colleagues \[[@b5-pi-2019-0168]\] developed a brief mental health screening tool for the emergency department, although it is not a tool specific for PTSD. However, these scales do not fully cover the broad age group of sexual violence victims and are not designed as PTSD specific screening tools. Therefore, in this study, we aimed to develop a brief PTSD rating scale for each age group of sexual violence victims.

METHODS
=======

Participants and procedures
---------------------------

From December 2016 to November 2018, we recruited female victims who have experienced sexual violence within the past 3 months. Recruitment took place at eight Sunflower Centers located across seven provinces in South Korea, which are support centers for sexual violence victims. Once victims who met the inclusion criteria visited the center, we explained the research and proceeded with data collection for those who agreed to participate. For children and adolescents who considered as vulnerable subjects, we received consent from one of their parents or a primary guardian. The control group was gathered through online advertisement and community boards.

This study was approved by the institutional review board for human subjects at the Seoul National University Hospital (IRB No. 1506-073-680).

A total of 470 subjects participated in the study. We used the data obtained from 415 participants after deleting the cases with missing values. The number of participants for each age group and their mean age were as follows: 1) adults: 107 victims; mean age 23.3 (SD=5.3, range: 18--48), 126 control group; mean age 24.8 (SD=7.9, range: 18--55), 2) adolescents: 55 victims; mean age 15.0 (SD=1.7, range: 13--18), 67 control group; mean age 14.5 (SD=1.0, range: 13--18), 3) children: 33 victims; mean age 9.5 (SD=2.1, range: 5--13), 27 control group; mean age 8 (SD=1.8, range: 5--13).

Measure
-------

We used Post Traumatic Diagnostic Scale for the DSM-5 (PDS5) for adults, Child PTSD Symptom Scale (CPSS-V) for adolescents and Parent Report of Posttraumatic Symptoms (PROPS) for children.

Post Traumatic Diagnostic Scale for the DSM-5
---------------------------------------------

PDS5 is a 24-item self-report measure based on diagnostic criteria of DSM-5, developed to measure the severity of PTSD symptoms in adults \[[@b6-pi-2019-0168]\]. This is a 5 point Likert scale, rating from 0 to 4. The total score is the sum of responses of the 20 questions. The cut-off score is 28. Mean score (SD) among the victim group reached 42.32 (16.66) while only 5.75 (8.81) in the control group. Internal consistency of the scale in this research was 0.94.

Child PTSD Symptom Scale
------------------------

CPSS-V is a 20-item scale devised to measure child and adolescent PTSD symptoms \[[@b7-pi-2019-0168]\]. We used this scale only to adolescent. The scale uses a 5 point Likert scale, and responses are based on the severity and frequency of symptoms related to traumatic events. The cut-off score for this scale is 31. Mean score (SD) in the victim group was 36.43 (17.79) in contrast to 8.16 (12.08) in the control group. The internal consistency of the scale in this research was 0.93.

Parent Report of Posttraumatic Symptoms
---------------------------------------

PROPS is a 32-item scale developed for parents to assess their children's behavior after a traumatic event \[[@b8-pi-2019-0168]\]. Children's self-report was also measured in this study, but we only included the parent report scale for the analysis because there was no significant difference in self-reports between victims and control groups. The cut-off score is 16. Mean score (SD) in the victim group was 17.27 (13.98) while only 6.04 (6.44) in the control group. Cronbach's alpha was 0.96 in this study.

Statistical analysis
--------------------

For item selection, we adopted two levels of analysis: itemlevel and factor-level. During the item-level analysis, we examined the item-total correlation. Also, we assessed discrimination and difficulty parameters using item response theory (IRT) analysis. Items showing higher difficulty solely react to the responders with more symptoms, while items with higher discrimination distinguish the symptom severity of responders better \[[@b9-pi-2019-0168]\]. Thus, we prioritized discrimination score over difficulty score in IRT analysis. In cases where discrimination could not be calculated due to monotonous score distributions, we only included the difficulty results. Meanwhile, in factor-level analysis, we conducted varimax rotation. Factors in each scale were extracted until they have more than three items per each factor and showed acceptable internal consistency. Then, we checked the corrected item-factor correlation within each factor.

Items with scores above the cut-off values were primarily considered for selection. We adopted strict cutoff values for each analysis to discriminate meaningful items: 0.7 for item-total and corrected item-factor correlation \[[@b10-pi-2019-0168]\], 1.3 for discrimination and 0.5 for difficulty from IRT analysis \[[@b11-pi-2019-0168]\], and 0.6 for factor loading \[[@b12-pi-2019-0168]\]. Items showing scores above the cutoff values across different types of analysis were our targets for selection.

To validate the brief scales constructed from selected items, we used two methods: internal consistency and receiver operating characteristics (ROC) analysis. In ROC analysis, we examined whether the brief-version have a diagnostic function parallel to the original version, and screening ability to distinguish victims from non-victims. In addition, we determined the optimal cutoff values for each brief-version scale. The areas under the ROC curves (AUCs) were considered together in scale validation. SPSS ver. 23 (IBM Corp., Armonk, NY, USA) was used for all analysis.

RESULTS
=======

Items selected
--------------

We selected 7 items from PDS5 (24 items), 7 items from CPSS-V (20 items), and 10 items from PROPS (32 items). Results from the data analysis along with item contents are provided in [Table 1](#t1-pi-2019-0168){ref-type="table"}.

Brief-scale validation
----------------------

Each brief PTSD scale for different age groups showed high internal consistency. Cronbach's α was 0.96 for brief PDS5 within adult victims, 0.94 for brief CPSS-V among adolescent victims, and 0.92 for brief PROPS in child victims.

The ROC analysis showed that a score of 7.5 is the optimal cutoff value for brief PDS5 in adult victims, with a sensitivity of 0.97 and a specificity of 0.94. The AUCs were 0.99 (p\<0.001). The AUCs of the curve distinguishing victims and non-victims were 0.97 (p\<0.001). In the adolescent victims, a brief CPSS-V showed that the optimal cutoff value is 10.5, with a sensitivity of 0.97 and a specificity of 0.95. The AUCs were 0.99 (p\<0.001) and 0.87 (p\<0.001), respectively. Lastly, in the child victims, 3.5 was found to be the optimal cutoff value for brief PROPS, with a sensitivity of 0.88 and a specificity of 0.71. The AUCs were 0.90 (p\<0.001) and 0.74 (p\<0.01) respectively as shown in [Figure 1](#f1-pi-2019-0168){ref-type="fig"}.

DISCUSSION
==========

The brief PTSD scales showed high internal consistency and wide AUCs. The results suggest that these scales could replace the original scales, and can be used with the optimal cut-off scores provided in this research. Also, given the contents of the items we chose for each age group, developing a customized intervention for the different age groups could amplify the effects of early intervention for PTSD \[[@b13-pi-2019-0168]\]. Lastly, considering that only parental report showed a significant difference between child victims and control groups, it is especially important that parents or primary guardians carefully observe their child after the traumatic event.

Although victims may have different traumatic events other than sexual violence, the types of the traumatic events were not measured in this study. Thus, in future research, the different types of traumatic events need to be examined.

The strength of this study is that it was conducted on a large number of actual sexual violence victims. The development of brief scales would enable quick and efficient assessment of PTSD symptoms in primary care settings for victims.
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Items Selected from PDS5, CPSS-V, and PROPS

                                              Item-total correlation   Discrimination (SE)   Difficulty (SE)   Factor loading   Corrected item-factor correlation
  -------- ---- ----------------------------- ------------------------ --------------------- ----------------- ---------------- -----------------------------------
  PDS5     1    Painful memory                0.75                     2.20 (0.61)           -1.28 (0.22)      0.84             0.79
           4    Emotional pain                0.75                     2.17 (0.62)           -1.57 (0.27)      0.76             0.74
           5    Physical reaction             0.76                     2.84 (0.70)           -0.48 (0.13)      0.69             0.75
           11   Acute negative emotion        0.79                     3.24 (0.94)           -0.93 (0.16)      0.63             0.70
           13   Feeling alienated             0.72                     2.31 (0.59)           -0.11 (0.14)      0.68             0.72
           14   Absence of positive emotion   0.72                     1.99 (0.49)           -0.40 (0.16)      0.67             0.71
           17   Too much alert                0.75                     2.43 (0.63)           -0.41 (0.15)      0.76             0.71
  CPSS-V   1    Recurring thoughts or scene   0.76                     2.02 (0.70)           0.29 (0.20)       0.74             0.82
           4    Emotional pain                0.80                     3.00 (1.04)           -0.11 (0.20)      0.76             0.84
           5    Physical reaction             0.78                     2.04 (0.78)           0.88 (0.22)       0.65             0.77
           9    Negative thoughts             0.78                     2.13 (0.77)           0.54 (0.19)       0.66             0.73
           11   Acute negative emotion        0.78                     2.04 (0.71)           0.29 (0.20)       0.56             0.67
           14   Absence of positive emotion   0.81                     26.14 (2912.51)       0.72 (4.19)       0.64             0.75
           18   Too much alert                0.76                     3.06 (1.32)           0.64 (0.15)       0.75             0.74
  PROPS    2    Mood change                   0.77                     n/a                   -0.48 (0.25)      0.70             0.76
           7    Irrational fear               0.70                                           0.25 (0.26)       0.81             0.82
           11   Fight                         0.56                                           0.67 (0.29)       0.85             0.79
           13   Sad or depressed              0.72                                           -0.24 (0.25)      0.65             0.76
           17   Worried                       0.80                                           -0.48 (0.25)      0.67             0.83
           18   Being afraid                  0.81                                           -0.48 (0.25)      0.69             0.79
           19   Intimidated                   0.79                                           0.54 (0.27)       0.69             0.80
           20   High-tempered                 0.72                                           -0.36 (0.25)      0.61             0.70
           22   Overly sensitive              0.86                                           0.13 (0.25)       0.70             0.86
           32   Headache                      0.72                                           0.52 (0.27)       0.64             0.72

PDS5: Post Traumatic Diagnostic Scale for the DSM-5, CPSS-V: Child PTSD Symptom Scale, PROPS: Parent Report of Posttraumatic Symptoms
